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$x$ 1 $0\leq x\leq x_{1}$ $x_{1}\leq x\leq x_{2}$
$x_{2}\leq x\leq L$ $x=L$
$R_{s}$
[11]
$\frac{\partial p’}{\partial t}-\frac{\partial}{\ }( \alpha_{c}\frac{\partial p’}{\ })+ \frac{\alpha_{e}}{T_{e}}\frac{dT_{e}}{dx}\frac{\partial p’}{\partial x}+\frac{a_{e}}{a_{e}^{2}}\frac{\partial}{\partial t}\{[\frac{4}{3}\gamma-(\gamma-1)Pr]\frac{\partial}{\partial x}(a_{e}\frac{\partial p’}{\ })$
(2.1)













$\frac{\partial^{2}p’}{\partial t^{2}}-\frac{\partial}{\ }(a_{e}^{2} \frac{\partial p’}{\partial x})+\frac{2a_{e}^{2}\sqrt{v_{e}}}{R}[C\frac{\partial^{-1/2}}{\partial t^{-1/2}}(\frac{\partial^{2}p’}{\partial\kappa^{2}})+(c+C_{T})\frac{1}{T_{e}}\frac{dT_{e}}{dx}\frac{\partial^{-1/2}}{\partial t^{-\iota/2}}(\frac{\partial p’}{\partial x})]=0$ (2.4)
$C,$ $C_{T}$











$h$ $t$ $\Gamma,$ $A$
$\Gamma=\sqrt{\frac{8\gamma}{3}(1+Pr+\beta)}, \Lambda=\frac{(1+\beta+Pr)}{(1+\beta X3+2\beta)}$ (3.5)









$k= \frac{\omega}{a_{0}\sqrt{1-2b}},$ $k^{\pm} \equiv\frac{i\lambda}{2L_{B}}\pm\frac{\psi}{L_{B}},$
$\psi=\sqrt{\frac{\omega^{2}L_{p}^{2}}{a_{0}^{2}}-\frac{\lambda^{2}}{4}},$
$\xi\approx\frac{L_{B}}{\lambda}\{\log(1+\lambda)+\frac{1}{1+\beta}[(1+\lambda)^{1+\beta}-1b\}$ , (3.9)




$L_{B}=600mm$ , $L-L_{B}-L_{S}=2.16m$ $\beta=0.5$
(3.2)
$\omega$ , $R_{s}$ , $T_{1}/T_{0}$
2 $\zeta$0 $=\omega$Rs2/6v $v_{0}$
1 2
2
1 2 $\zeta_{0}$ $R_{S}$
$\varphi$
$A_{s}$ $A$













3 1 $2(a)$ 1
3 1 1/2,
1/3, 1/4, 1/5

























































$\tilde{I}\equiv\frac{\omega}{2\pi}\int_{t}^{t+2\pi/\omega}p’\vec{u}dt=\frac{1}{2}{\rm Re}\{P\overline{U}\}$ . (6.1)
$*$ 9
$2(b)$ 1 $\varphi=0.67,$ $\zeta_{0}=0.3$
$x$
Navier-Stokes




$\rho_{e}c_{p}(\frac{\partial\overline{T}’}{\partial t}+\overline{u}’\frac{dT_{e}}{dx})=\frac{\partial p’}{\partial t}+\frac{2q}{R}$ (6.3)
$\frac{\partial}{\partial t}(\frac{\rho_{e}\overline{u}^{\prime 2}}{2}+\frac{p^{\prime 2}}{2\rho_{e}a_{e}^{2}})+\frac{\partial}{\partial x}(p’\overline{u}’)=\frac{2}{R}(\overline{u}’s+\frac{p’q}{c_{p}\rho_{e}T_{e}}1$ (6.4)
$s$ $q\ovalbox{\tt\small REJECT}$
$s= \mu_{e}\frac{\partial u’}{\partial r}r=R$ (6.5)and $q=k_{e} \frac{\partial T’}{\partial r}r=R$
(6.4)
$\frac{d\tilde{I}}{dx}=\frac{2}{R}(\overline{\overline{u}’s}+\frac{\overline{p’q}}{c_{p}\rho_{e}T_{e}})$ (6.6)
$\frac{2}{R_{S}}s=\frac{\partial p’}{\partial x}-\frac{R_{S}^{2}}{8\nu_{e}}\frac{\partial^{2}p’}{\partial t\partial x}+\frac{R_{S}^{4}}{48v_{e}^{2}}\frac{\partial^{3}p’}{\partial t^{2}\partial x}$ (6.7)
$\frac{2}{R_{s}}q=-\frac{\partial p’}{\partial t}-(\frac{\gamma}{\gamma-1})\frac{\alpha_{e}}{T_{e}}\frac{dT_{e}}{dx}\frac{\partial p’}{\partial x}$
$+ \frac{R_{S}^{2}}{v_{e}}\frac{\partial}{\partial t}[\frac{Pr}{8}\frac{\partialp’}{\partial t}+\frac{1}{6}(\frac{\gamma}{\gamma-1})(1+Pr)\frac{\alpha_{e}}{T_{e}}\frac{dT_{e}}{dx}\frac{\partial p’}{\partial x}]$
(6.8)
47
$\frac{d\tilde{I}}{dx}=-\frac{R_{s}^{2}}{8\mu_{e}}[\overline{(\frac{\partial p’}{\partial x})}^{2}+\frac{1}{T_{e}}\frac{dT_{e}}{dx}\overline{p’\frac{\partialp’}{\partial x}}]$
$- \frac{R_{s}^{2}}{8\mu_{e}a_{e}^{2}}[(\gamma-1)Pr\overline{(\frac{\partial p’}{\partial t}})^{2}+\frac{4}{3}\gamma(1+Pr)\frac{\alpha_{e}}{T_{e}}\frac{dT_{e}}{dx}\frac{\partial\overline{p’}}{\partial t}\frac{\partial p’}{\partial x}]$
(6.9)





$\nu_{b}=\sqrt{V_{e}}[C\frac{\partial}{\partial t^{\frac{1}{2}}}(\frac{\partialu’}{\partial x})\frac{1}{2}+\frac{C_{T}}{T_{e}}\frac{dT_{e}}{dx}\frac{1}{2}\frac{\partial u’}{\partial t^{\frac{1}{2}}}]$ (6.11)
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